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(54)yCTPOi7lCTBO H3MEPEHt4a MAC- 
COBOrO PACXOjaA >K14/1K0CTM 

(57) l/lcnonb30BaHMe: MaoSpeTeHwe othocmtcji 
K M3MepMTenbHOM TexHMKe, a uMeHHO k BM6pa- 
UMOHHbiM npeo6pa30BaTe/inM. m npeflHasHa- 
HBHo npewMymecTBeHHo a/i« M3Mep€HM« 
MaccoBoro pacxoAa >kmakoctm. CyiMHOCTb m3o- 
6peTeMMn: ycTpoi?icTBO C0Aep>Ki4T ocHOBaHne/ 
TpyenaTUM BuOpaTop [-oSpasHOM 4)opMbi. ko- 
TopbiM CHaexeM y3/iaMM noAsoAa m otsoAa 

XMAKpCTM, BbinO/IHeHHWMM B BWAB CM/lbCj)©- 



HOB. MexAy KOHMaMM KaxAoro narpy^Ka pa3- 
MemeHbi KpoHiuxeftHbi, cpeAHne nacTM koto- 
pbix cBflsaHbi c ocHOBaHweM nepBbiMM 
TopcMOHHbiMM 3/ieMeHTaMM c o6ecneHeHMeM 

B03M0)KHOCTM ROBOpOTa KpOHUJTePlHOB B n/lO" 

CKOCTM. nepneHAMKy/iflpHOM n/jocKOCTn paa- 
MemeHwq narpyeKOs. Komuw Ka)KAoro 
narpyGKa C8fl3aHbi c CDOTBercTByiomMM KpoH- 

LUTeWHOM BTOpbIMM TOpCMOHHblMW 3/ieMeHta- 

MM [-o6pa3Hoi?i <t)opMbi c o6ecneHeHMeM 

B03MO>KMOCTM ROBOpOTa naTpy6KOB B H/IOCKO- 

CTM; nepneHAMKyARpHo« n/iocKocTPM pa3Me- 
uxeHtA9 narpySKOB m noBopoxa kpoHiuTeMHOB. 
B cocTas ycTpoMCTsa bxoaat raxxe 6/iokm bo3- 
6y>KAeHMfl M cbGMa K0/ie6aHMi^, noAK/i»oweH- 

HWe K 3/ieKTpOHHOMy 6/10Ky. YCTPOMCTBO 

o5ecneMMBaeT nsMepeHu'^ waccoBoro pacxoAa 

>KMAKOCTM. npM 3TOM KOHCTpyK^U\Si yCTpoPjCTBa 

o5ecneMv»BaeT wcK/uoMeHwe Hanpq>KeHiiM m- 
rM6a B narpySKax. mto noBwujaeT HaAe^HocTb 
M 5e3onacHOCTb pa5oTbi ycrpoDiCTBa. 16 m/i. 
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H3o5peTeHMe othocmtch k lASMepmenh- 
HQ^ rexHMKe, a mmchho k BM6pauMOHHbiM npe- 
o6pa30BaTe/inM. m MO)KeT6biTb wcno/ibapBaHO 
A/i« HenpepbiBHuro MawepeHMn Maccoaoro 
pacxoAa pas/JtmHbix )KMAKOCTeM, nanpiiMep, b 
He<t)TeAb6biBaK>meM m He4>Tenepepa6aTbifiaio- 
tueft OTpac/inx npoMbtujAeHHocTi/i. 

*l43BecTHo ycTpoMCTBo. coAep^ataee 
♦parMCHt TpySonpoBOAa m noAK/noHeHHwe k 
noc/ieAHeMy: abb naTpy6Ka neT/ieo6pa3HOM 
<t)opMbi, pasMeiMeKMwe b napannejibHwx nno- 
CKOcrnx m CHa6xeHHbie ya/iaMM noABOAa m ot- 
BOAa nproKd ;kmakoctm. KpoMe roro. 
ycrpowcTBO coAep>KMT S/iokm BoaOyxAeHkin m 
CbeMa Kone6dHiii^ narpyeKOB. a raK^e 3/ieKT- 
pOHHbii^ M3MepMTe/»bHbii^ 6/iOK A/?fl p6pa6oTKM 



no/iyMeHHOM MH4)opMauMM. B ycrpoMCTBe nar- 
py5KM, no KOTopbiM TeneT ^KWAKocib, flB/ifl»oTCfl 
OAHOBpeMeHHo ynpyrwMM aneMeHraMvi, koto- 
pwe ocyaiecTB/)flK)T KO/ie6aTe/ibHbie abm^kb- 
. HMfl noA AeticTBueM 6yiOKa B036y>KAeHMfl 
K0/ie6aHMti. Bc/ieACTswe BosHMKHOBeHnji b 
narpySKax Hanpfl>KeHiit^ M3rM6a* fl03M0>KH0 
pacrpecKMBaHwe naTpy6KOB, ocoSchho b c/iy- 
Mae, ec/iM tisMepjieMafl cpeAa coAep>KMT x/io- 
PMAw. OneBMAHo. MTO c BospacraHneM 
HOMMHa/ibHoro 3HaMeHMq AdB/ieHMn xmakoctm 
B Tpy6onpoBOAe onacHocTb pacrpecxviBaHiip 
BoapacTder. tbk kbk yBe/inseHne AaB/ieHwq 
Tpb6yeTyBe/Ti/iMeHMq to/iiumhw ctbhok narpyO- 
KOB, a. c/ieAOBare/ibHo, npu coxpaHeH^M no- 

CTOPHHblM 3HaH^HklR BMnnHTyAbl KO/ie6aHMM 
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naipySKOB (A/ifl coxpaMeHMs nocTOflHHo^^ nye- 
CTBMTenbHocTvi ycrpdiC^CTQa) yae/iMMMBatOTcn m 
HanpnxceHMfl a creHKax narpyOtcoa. Plpw co- 
KpdHeHbiM >Ke Hanpn>KeHM'^ a CTeHKax naTpy6- 

KOB npCTOflHHblMVl fXO 3HaMeHl^lO Heo6xoiiMMO 

yBenmenwe ra6apMTHbix paac^epoa ycrpo^CT- 
aa. a MweHo yae/iMHeHwe /vimhu nexe/ib nar- 
py6K0B. OTMeweHHan oco6eHHOCTb 
KOHCTpyKUMM ycTpo^CTBd $9B/)neTCR ero HeAO- 

CTaxttOM. 

HaMSonee GnmtiMM no TexHMMecxo^ cytu- 
H0CTM3dflBnfleMDc^y ycTpo^CTBy nanneTCA yc- 
rpoi^CTBO, coA^P^fituee ocHoaaHMe, 
Tpy6MaTbt£^ QMQpaTop. ayno/iHeHHu^) b bma6 
AByx CMMMerpMMHO a oaho^ ri/iocKOCTM pacno- 
/iO)xeHHbtx neT/ieo6pa3HO MaorHyrbix naTpy6- 
KOB c ya/iBMM noABOAd t/i OTBOAd noTOKa/6notcM 
B036y>KAeHMn m cbCMa KO/ie6dHMA m a/ieicrpoH- 
Hbii^ M3MepMTe/ibHu£4 6/iO(c (npoTOTwn). B ycr- 
pov^CTBe narpyOKM, no tcoxopbiM 
nepe^^euiaercn ii3MepneMafl cpeA3, OAHOBpe- 
MeMHO siB/i»iOTC« ynpyrwMM a/ieweHTaMn, tco- 
Topbie ocyiUecTB/iflJOT Ko/ie6aTe/ibHbie 
ABi/i>KeHMn noA Ae^CTBMeM 6/io(coB .B036y>KAe- 
HM« tco/ie5aMvit^. HTO BbiSbiBaer a creHkax nar- 
py6K0B M3rM6Hbie Hanpfl>xeHMfl 
cneAOBdre/ibHO. MOKer Bbiaaarb pacTpecKi^aa- 
Hwe narpySkoB. 3to CHw^Kaer HBAexcHQCTb m 
5e3onacHOCTb paSoTbi ycTpbtiCTBa, mto JiB/ifl- 
ercw HBAOCTaTKOM ycrpo^CTBa, 

Ue/ibK) M3o6peTeHMfl HB/iflexcfl noBbiuje- 
Hwe HaAe^KHocTM M 6e3onacHOCTM pa5oTb( yc- 
rpot^CTBa 3a CMer MCK/iiOHeHM« b narpyOKax 
KdnpflxceHi/i^ M3m5a. 

Ue/ib AOCTuraercfl rew, mto b ycTpoi?tcTBe 
fl^na ii3MepeHuin Maccoadro pacxoAB >xi/iakoctm 
Tpy6MaTbiS^ Bi/t&parop Buno/iHeH [-oSpasHoC^ 
(^opMU V) ocHoaaHi^e - b bmac paMbi, b creHKax 
KOTopoC^ no riepMMerpy sw-rionHeH Kana/i, a 

CMMMeTpUIHHO OTHOCMTe/lbHO npOAO/lbMOC^ OCM 

pacnonosceHbi Ase np/iKM c oxHaMM, Mepe3 xo- 
Topue nponyujieHbi narpyeKw [-o6pa3Horo 
aM6pdTopa. xoHUbi xoxopbix coeAi^HeHbi c xa- 
Ha/ioM ocHOBdHvifl nocpeACTBOM BBeAeHHblX 
anacTWHHWx repMexMHHbix yanos, a nepneHAw- 
xy/inpHb KOHuaM naxpyCxoB BaeAeHw xpoHiu- 

re^Hbl C TOpCMOHHbIMM 3/)eMeHTdMM, OAHM 113 

KOTopwx aaxpenneHbi b cpeAnetk^ MacTw xpoH- 

LUreviHOB, M CB513dHbf C COOTBeTCTByK)U|MMM 
nO/IKaMVt OCHOBaHI/tn C B03MOXCHOCTbtO noBo- 

pora KpOHiiireCiHa. B nnockocTw. nepneHAWxy- 
/i»pH0A npoAonbHOiCH n/iocxocTW xohuob 
naTpyOxa Bi/i6pdTopa, a aropbie Bbino/ineHbi 
2-o6pa3HaM <t>opMbi, nonapHo crpynniipoBaHw 
i/i OAHkiMn CBOtiMu KOHuaMM xcccTKO aaxpeo/ie- 
Hbt Ha xpoHUJTefiHax, a APyrMMw - Ha xQHuax 
cooTBeTCTByiomero narpySxa c AByx ero npo- 
TWBononoxcHbix CTopoH, npw :eM cpeAHwe mbc- 
TM Z-o6pa3Mbix TopcMOHHbix a/ieweHTOB 
pacnono>KeHb( a nepexpetuMBatoiuMxcJi n/io- 



CKocTflx c o6ecneMeHMeM BoaMOJc^HocTM robot 
pora KOHUOB narpyBKOB b h/iocxoctm. nepneH- 
AMXy/lflpHOf) OCM xpoHuiTef^Ha. 

flpMSHaxaMI/I, OT/1MHdK)tUMMM 3dflB/1fleMb)g^ 

5 oSbexTOT M3BecTHoro. nBns9K)TCfl Bbino/iHeHyie 
BM6paTopa [-o6pa3Ho£^ <t)opMbi: Bbino/iHeHMe 

OCHOBaHMfl B BMAe paMM. B CTeHxax KOTOPOA 

no nepMMerpy Buno/iHeH tcaHd/i: Ase cmohtm- 
poaaHHbie hb paMe m pacno/ioxceHHue cmm- 

10 MerpMMHO npoAO/ibHoA ocm no/iKH c oKHaMM, 
Mepea xorppbie nponymeHbs naTpy6KM[-o6pa3- 
Horo BM6paTopa: coeA^HeHMe kohuob narpye- 
KOBX KdHa/iOM ocHoaaHHfl Mepea a/iacTMMHue 
repMeTMHHb^ yanbs. HanpMMep ci/inb4>0Hbs; 

15 BaeAeHHbie nepneHAMxy/inpHo xohubm nar- 

py6KOB CCpOHlUTef^Hbl C TOpCMOHHbSMM a/ieMBH* 

TBMM, OAHM M3 KOTopux saxpen/ieHbi a 

CpeAHB^^ MBCTM KpOHUlTe^HOB M CBfl3aHbl C CO- 
OTBeTCTByfOiUMMM nO/lXaMM OCHOBaHMH C B03- 

20 MOxcHOCTbK) noBopora xpoHiuretHHa b 
nnocKOCTw, nepneHAwxy/iflpHOi?* npoAO/ibHO^ 
nnocxocTM kohuob naTpy6xoB BMdpaTopa. a 
BTopbte TopcMOHHwe 3/ieweHTbi Z-o6pa3HoS 
(t>opMbt nbnapHO crpynni/ipoBaHbi m oahmmm 

25 CBMMM KOHuaMM >xecTxo aaxpenneHw hb kpqh- 
ujTei^Hax, a APyrwMM - Ha xoHuax naTpyBxpa c 
AByx npOTMBononojKHbix CTopoH, npwHeM 
cpeAHt/te MacTi^ Z-oSpaaHbtx topcmohhux 3/ie- 
MeHTOB pacnoAOxceHbi b nepexpemt^aaioiui^x- 

3Q cfl nnoCKOCTiBx c o6ecneMeHMeM bosmoxchoctm 
noBopoTa KOHUOB niaTpyBKOB a r/iockoctm, 
nepneHAwxynppHoCi ocm KpoHiuTewHa. 

Bwno/iHeHMe ocHOBaHun b bma? paMW no- 
SBO/ineT xoHcrpyKTWBHo pasAe/imb 3/ieMeHTbi 

25 OCHOBdHVlfl, BbinO/1HflK)lMMe ABB pa3/1(1MHb}e 

4>yHKL4MM: BHeiuHwe 3/ieMeHTbi no xoHrypy pa- 
Mbi na/iRiOTCsi xaHanaMM Ann noABOAa >xiiako- 
, CTM. a BHyTpeHwe a/ieweHTbi paMbi (no/ixw) 
nanniOTcn CM/ioBbiMM aneweHTaMu m ofiecnesw- 
aajOT >xecTXoe KpenneHwe nepswx TopcMOH- 
Hwx a/ieMeHTOB k pawe, npt/mew Ha/iMMwe 
no/ioK nosBonjiet wcx/itOMHTb xpen/ieHwe Top- 
CMQHHbixdneMeHTOB K a/ieweHTaM paww, b ko* 
Tbpbix Bbino/iHeHbi Kananw a/i« noABOAa 

>KMAKOCTW. ' 

Okhb b no/ixax o6ecneMMBaiOT bosmoxc- 
HocTb B3aMMHoro pa3MeiueHM» MepHbix ynacT- 
KOB [-oBpasHbix narpySxoB hb nosMUMflx. 
pnTMMa/ibHbix A^fl ctewa wH^^opwauMw, x.e, 
„ no3BO/isieT perMCTpwposaTb ABwxcenwe AByx 
narpyexoB nocpeACTBOw OAHoro MyacTawTe/ib; 
Horo a/ieMBHTa, mto noawuiaeT MyacTaMTe/ib- 

HOCTbi a. C/liBAOBaTe/lbHO, M HBAexCHOCTb 

paOoTbi ycTpoi^CTBa npui Mdhbix 3HdMeHM$ix 

paCXOAd >XMAXOCTM. 

KpoHLUTewHw, nepsbte w BTopbte TopcwoH- 
Hue a/ieweHTbi oBecneHwaaiOT ynpyroe xpen- 
nenM naTpydxoB [-oBpaanoro Bi/iBparopa tc 
pawe (ocHoaaHMK)). a 3nacTM4Hb!e repweTMHe- 
cxMe y3nbi (cvinb(i)OHbi) oSecneMMBaiOT ana- 
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CTMHHoef coeAMHeHMe kohuob narpyOKOB c 
KaHd/iaMn, Bbjno/iHeHHbiMM b paMe, mto no- 
BwujaeT HaAe>KHocTb m 6e3onacHOCTb kohct- 
pyKi^iiM. 

[-o6pd3Hap (t)opMd naTpy6K0B ai^Oparopa 5 
o6ecneHMBaeT B03M0>KH0CTb Heo5xoAMMbix 
paOoHMx nepeMeiueHMi;^ narpyBKOB b Asyx op- 
ToroHa/ibHux n/iocKOcrnx. npw 3tom b a/ia- 
CTMMHwx repMeTMMecKvix ya/iax (cM/ib<t)OHax) 
eo3HMKaidT TonbKO nsrweHwe HanpqxeHMn. 10 
MTO noBbJiuaet HaAe>KH6cTb n 6e3onacHOCTb 

pa60Tbl CI/|/lb(}>OHOB. . 

3(t>(t)eKT, o6yc/ioB/ieHHbit^ px/iMHUTe/ib- 
hWmm npii3HaKdMii, 3aKnK)MaeTC» b c/ieAyK)- 
uieM. 

3a»B/ifleMafl KOHCTpyKuwn noaao/ifleT mc- . 
K/iiQHi/iTb b narpySKax Hanp5)>KeHiifl i/iamOa, 
nocKo/ibKy narpySKM b. npouecce pa6oTbi ycT- 
poMCTBa He Ae4)opMMpyK)TC« BC/ieACTswe Ha- 

/IMMMfl nepBbtX, BTOpbrx TOpC.MOHHblX 20 

. 3/ieMeHT0B M3a/»CTMMHbix y3noB A/»n kpenne- 
Hii« naTpyOKOB k Tpy6onpOBOAy (cM/ib(I>OHOB). 
TaKMM oOjDapaaoM, b ashhom c/iynae MMieer 
MecTo paaAe^eHvie <j>yHKi4viCi s/ieweHTOB ycr- 

' poi^Taa: * 25 

- (fryHKMMK) HanpaB/inroiuMx KaHd/ios jxnsi 
M3MepflQMoi?i cpeAbi Bbino/iHRioT narpySKM m 

CM/Ib<tOHbi; 

- <t)yHKm/iJO yhpyrwx a/ieMeHTOB, o6ecne- 
HMBak)iui/ix 3HaKonepeMeHHbie ynpyrwe nepe- 3Q 
MeiUBHiin .naTpy6KOB. BbinoriHPtoT nepsbie m 
BTopbie TopcMOHHbie a/ieMeHTbi. 

C/ieAyer oTMeTHTb. mto, nocKo/ibKy b Aan- 
HOM ycTpoi?iCTBe.OTcyTCTByeT ynpyran Ae4)op- 
MauMfl . rraTpy6K0B; to oxnaAaeT 35 

HeoBxOAMMOCTb BbinO/lHflTb naTpy6KW tOHKO- 
. CTeHHblMM. npM 3TOM ceMBHwe naTpySKOB MO- 
MBJ 6blTb npOM3BO/lbHdi4 <|)OpMb! (KBaApaTHOM, 

MHororpaHHoi?! M Ap.)- KpoMe Voro. oTcyrcTBue 
HebBxoAMMpCTM Bbino/)HflTb narpyOKM ynpyri/i- 

MM M Ha/IMMWe TOpCMOHHblX a/ieMeHTCB n03BO- 

npexcHMaiirb ra6apVtTbi Bcero ycTpofiCTBa, tsk 
KaK HeoSxoAMMbie yr;ibi noBopoTa naTpy5KOB 
(A/ifl. yBepewHOt'i 4)MKcauMi/i KO/ie5aHMCi naTpy5- 
kob) 8 3a«B/i5ieM0M ycTpoi?iCTBe oOecneMwaa- 
lOTCfl nyiBM noA^opa jkbctkoctm topcmohhux 
3/ieMeHTOB. a ne ysenMMeHneM a^mhw neTe/ib 
naTpyOKOB. 

HebSxoAMMo TaK>Ke OTMeTMTb, MTO B aaflB- 
psieMOM ycxpoMCTse OTcyjCTByef npoTWBope- 
Mwe, CBOutcrseHHoe Ooirbiut/iHCTBy M3BecTbtx 
aHd/ioriiMHbix ycTpoMCTB. a urKieHHO TO/imwHa • 
CTeHOK narpyBKOB AO/i>KHa BwTb no bo3mo>k- 
HOCTti MeMbLue A/»« oBecneMeHMfl aMn/ii/iTyAbr 
Ko/teBdHMf^. AOctaTOMHOR Ann yaepeHHoCi (|>iik- 
cauMM cocTOfiHMfli naTpyBxoB; TO/iiunHa cxeHOK 
narpyBKOB AO/i>KHa BwTb no B03M0>KH0CTti. . 
Bonbuje a/»« naAe^HOti m BeaonacHOi^ paBorw 
CO cpeAOf). noAaaaeMOM noA Bo/ibujMM Aaa/ie- 



CMnb<t)OHbi. 8c/ieACTBMe ocoBeHHocTei^ 

CB0ei4 KOHCTpyKUMM, MCnblTblSafOT aHaMMTeflbHO 

MCHbujMe Hanpn^KeHnn MarwBa, hcm rnafXKUie 
UM/iMHAPuMecKiie rpyBKn npw rex >Ke yrnax 
noBopora, rioaroMy ue/iecooBpaanb mx mc- 
no/ib3QBaTb B. rex ya/iax KOHcrpyKUMM, tac 
oBbiMHo MMetor mbcto MaKCMMa/tbHwe HanpR- 
>KeHMfl ^arMBa. 

TaKMM oOpaaoM* aana/ineMan KOHcrpyK-: 
Um« no3Bo/i5ieT noBbiCMTb HaAexcHocTb M Bea- 
pnacHOCTb paBoTbt ycrpoi^cTBa Bc/reACTSMe 
ycTpaweHMR b hcm ynpyrMx Ae(t)OpMauMi^ nar- 
pyBKOB. VKaaaHHbiif^ a<|><t>eKT siB/isieTcsi HOBbiM 

TeXHMMeCKMM CBO^ICTB0M yCTpOi^CTBa, HO CBOS^- 
CTBb RBJISieTCfl OAHMM M3 npM3HaKOB OBbCKTa, 

npMMeM B AawHOM cnywae cyuiecTBeHHbiM npw- 
3HaK0M, tax KdK noaBo/iRer ot/iMMwrb aans/in- 
eMbifi oBbeKT or APyrMx oBbexxoB raKoro 
HaaHaMeHMfl. C/ieAOBare/ibHO. coBOxynHOCTb 
cyiuecTseHHbix ripManaKOB (oT/iMMMre/ibHbie 
npM3HaKM nnioc TexHMwecKMe ceoi^CTBa) aans- 
/iRBMoro oBbeKra nosa M.aasiB/ineMoe peme- 
HMecooTBercTByer KpMTepMio "cyuiecTBeHHbie 

OT/iMMMfl". 



Ha <f)Mr. 1 MaoBpa^ena KOHcrpyxuMR ycr- 
poMCTBa A/in M3MepeHMR Macco^oro pacxOAa 
>kwakoctm; Ha<t>Mr. 2-7 -<t>parMeHTw m OTAenb- 
Hbte yanbi ycrpob^CTea Ansi MaNiepeHMs .Macco- 
Boro pacxoAa ^kmakoctm; Ha <t)Mr. 8 - cxeMa 
npoxoJKAeHMfl noroKa M3MeppeMoi£^ cpeAu Me- 
pea aajiB/iqeMoe yCTpoacrao: Ha <|>Mr. 9-11 - 
cxeMbi, noRCHRtoiAMe paBory a/iexrpoHHoro 
MaMepMTe/ibHoro B/ioxa aanB/ineMoro ycrpoP^- 
CTBa: HB 4)Mr. 12a - KMneMarMMecKan cxeMa. 
noflCMnfoman nepeMeiMeHMe b npocTpaHcrae 
narpyBKa 16 aanB/ineMoro ycTpoiJiCTBa; Ha 
<})Mr. 126,, 12b. 12r, 13-15- rpa<t)MKM. noncHn- 
fOLUMe paBoTy aaflsnneMoro ycrpoMCTBa; na 
4)Mr. 16 viaoBpaxcena npMHUMnMa/ibHafl cxewa 
6/iOKa 57 AHR oBpaBoTKM CMTHd/iOB. <}>ppMMpy- 

eMblX a/ieKTpOHHWM M3MepMTenbHblM 6/tOKOM 

3aRB/iReMoro ycrpo^iCTBa. 

3afl8/iReMbij?i oBbexT pea/iMaoBan c/ieAyK)- 
LMMM oBpaaoM. 

Ha pcHoaaHMM 1 CMOHTMpoaanbi no/iKvi 2 

M 3 (cm. <f>Mr, 1). K LiBHTpa/lbHblM MdCTRM KOTO* 

pwx >kecTKo npMKpen/ieHbf cooTBeTCTBeHHo 
topCMOHHbie a/ieMeHTM 4 m 5. Ka>KAbit^ ropcM- 
OHHbii^i ayieMeHT(cM. <|)Mr. 2)coAep^MT ochobb- 

HMR 6 M 7, BbtnO/IHeHHWe B BMAe AMCKOB, 

KOTopbte. CBflaaHbi Me>KAy coBoti MexbipbMn 
pasHOMepHO pacno/TOxeHHbiMM no oxpyxno- 
CTM ynpypMMM BankaMM 8. l/l3oBpa>KeHHbi« na 
tpu\r. 2 TopCMOHHbii^ aneMCHT q6/inercn ynpy- 
TMM a/ieMeHTQM, KOTopbff^ oBecneMMBaer saa- 
MMHbie yr/ioBbie nepeMeiuenMR ccHosaHMPi 6 m 
7 BOKpyr ocM 0-0, ho MCKnioMaer BaaMMHbie 
yrhoBbienepeMeMieHMfl ocHOBaHMi^ 6 m 7otho- 
CMTe/ibHo ocei^. QpTorona/ibHbix ocm 0-0. Top- 
CMOHHbie aneMeHTbi 4 m 5 KpennrcR k no/ixdM 
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2 VI 3 ocHOBdHMnMt^ 6. k ocHOsaHMnM 7 Kpennr- 
Cfl KpoHUjTeifHHbt 9 1^ 10. TopciiOHMbie s/ieMeH- 
Tw 4 11 5 pacno/io^eHw b ycrpoi^CTBe coochq 

M, TdKUM 06pd30M, KpOHUJTef^Hbl 9 M 10 33- 

KpenneHbi c BOSMOKHocTbio B3ai4MHoro noBO- 
poxa BO BaatiMHo napan/ie/ibHbix n/iocKocT^x 
BOKpyr OCM M-M (cm; <t)Mr. 1). K kohubbum 
HactflM KpoHiuxefiiHOB 9 1/1 10 npi4Kpen/YeHbi 
crpynnMpoBaHHbie nonapHO . Z-o6pa3Hbte yn- 
pyme 3AeMeHTbi,. o6pa3yioiuMe TopcuoHHbie 
3/ieMeHTbi 11-14 (cm. ipvir, 1, 3, 4). CpeAHiie 
MacTM (6a/iKii 15, cm, 4>Mr, 4) Z-o6pa3Hbix ynpy- 
mx a/ieMeHTOB Ka>KAoA napbi pdcnonO>KeHbi b 
nepeKpeiUMBatomtixcfl n/iocKOCTnx. raxiiM o6- 
paaoM. Kd>KAaA napa ZroOpaaHux ynpymx she- 
mchtob o.6pa3yeT ynpyrMi^ luapHMp 
(TopcuoHHbiC^ 3./ieMeHT), ocbio BpatueHMi) KOtO- 
polC^. HB/iwiBTcn QCb F-F (L-L). cm. <t)Mr, 1, 3 (hb 
<t)Mr..4 ocb F-F nepneHAi^Ky/YnpHa n/iocKOCTw 
MepxeJKa), Ka>KAbiM Z-o6pa3Hbi£^ ynpyrnCi a/ie- 
MeHT QAHMM cbmm kohuom xgctko npwKpen- 
neH K narpySKy 16 m/iw 17, TaKUM o6pd30M. 
naxpySoK 16 kpeni/ixcn k KpoHijjxei?iHy 9 no- 
cpeACTBOM xopcuoHHbix 3/ieMexoB 11 M 12, a 
naxpy5oK 17 Kpenwrcs k KpoHUjxei^Hy 10 no- 
cpeACXBOM xopcMOHHbix a/ieMeHxoB 13 w 14 
(cyxb xpySnaxbiCH BuBpajop). npi^i 3xom naxpy6- 
KM 16 M 17 adKpenneHbi c B03M0>KH0CXbK) yr- 
/lOBwx nepeMeLL4.eH>i£^ OT«ocMTe/ibHo 
KpoHUJxeD^HOB 9 14 10, a MMeHHO naxpy6oK 16 
MOKBT nepeMBiuaxbCA aoKpyr ocm L-L (cm. 
<t>Mr. 1), a naxpy6oK 17 - BOkpyr ocm F-F, x.e. 
B- nnocKOCXRx. nepneHAWKynnpHbix nndCKO- 
cxflM BpaiqeHMq cooxeexcxBeHHO KpoHLureCi- 
HOB 9 M 10. Ha ocHOBdHMi/i 1 (cm. ct>Mr. 1, 3) 
saxpen/ieHbi 6/10KW A-nw B035y>KAeHMji ko/ie6d- 
HMM 18-21, Ka>KAblt^ M3 Koxopbix coAep>KMx 
cepAeHMMK.22 (nocxojiHHbti^ MamMx) m o6mox- 
Ky B03by>KAeHMfl 23 (cm. <t>Mr. 3). npn axoM 
KaiK^tAQi cepAGMMMK 22 paaMetJueH Hanpoxt/iB 
cooxBexcxByiOLMero 6amMaKd 24, KoropbiMM 

CHaSxCBH Ka>KAbm KOHeU KpOHUITeftHOB 9 M 10. 

B npbqecce 4)yHKUUtOHMpbBdHM$i ycxponcxBa 
fnpn nocxyn/ieHMM 3/iekxpMMecKoro xana b o5- 
MOTxy 23) 6aujMaK 24 npuxflrnBaexcn nnn ox- 
la/ikMBaexcn cepAC^HMKOM 22. TaxnM 
o5pa30M. 6dujMaKii 24 m 6noKM 18-21 pacno- 
no>KeHbi XBK (b cooxBexcTBMM c <t)Mr. 1), Hxo npn 
nocxynneHMM b o6m6xkm 6/ioko6 18, 19 20, 
21 CMH(()a3Hbix nepeMeHHbix xokob k Kpontu- 
xei?iHaM 9 v\n\A 10 npux/iaAbiBaiOTcn napbi cun, 
o6ecneMbiBaiou4Me .K0/ie6dHiifl KpOHuixejpiHOB 
oxHoci4xe/ibHO OCM M-M. 

k no/iKaM 2 M 3 npMKpen/ieHw xpoHiuxet^- 
Hbt 25 M 26, BbinonHeHHwe m3 MarMMxdMarxoro 
MaxepMana, Ha Koxopbix CMOMXMpoBaMbi (na- 
npMMep, lipMK/ieeHw) HyBCxsMxe/ibHwe Kaxyoi- 
KM 27 M 28 (cm. <t)Mr.9 1. 5, 6, 7), K naxpyOxaM 
16 M 17 npMKperi/ieHW copxaexcxBeHHo Mar- 
HMXHwe CMCxeMbi 29, 30 m 31, 32. (cm. <t>Mr. 1, 



5, 6, 7), Ka>KAan m3 Koxopux coAepx<Mx Asa 
nocxoflHHbix MarHMxa. MarHMXHue hoxokm. Ko- 
xopbix saMbiKatoxcn nepea KpoHuixeii^Hbi 25 m 
26 (Ha <t>Mr. 6 cxpe/ixaMM M3o6pa>KeH nyxb Mar- 
5 HMXHoro noxoKa MarHMXHoi^ CMcxeMbi 31). OpM- 
eHxauMR MarHMXHbix no/itocoB Asyx cocbahmx 

MarHMXHbtX CMCXBM (29 M 31) M3G6pa)KeHd Ha 

4>Mr. 7. . 

MarHMXHbie CMCxeMbt 29 m 31 c HyacxsM^ 
10. xe/ibHOf^ KaxyujKot^ 27, a MarHMXHbie cmcxcmu 

30 M 32 c MyscxBMxe/ibHoi^ KaxyuJKOi^ 28 o6pa- 

ayiox Mexbtpe AdTMMKa ckopocxm (M€|Xbipe6/ibKa 

CbeMa KO/ieOdHMi;^ naxpySKOB). 

OcHOBaHMe 1 (cm. (t>Mr. 1) CHaOxceno yana- 
15 MM 33 M 34 noABOAd m oxBOAa >kmakoctm, a b 

cxeHxax ocHOBaHMn 1 sbmo/iHeHbi KdHa/ibi 35. 

no KOxopwM npoxBKaex M3MepneMbit% noxoK 

>KMAKdCXM.. KOHUW RBXpyOKOB 16 M 17 coeAM" 

. HeHbi c kaHa/iaMM 35 3/iacxMHHbiMM yanaMM 
20 36-39 noABOAa m oxBOAa noxoKa >kmakocxm, 
. KOHCxpyKUMfl Koxopbix noaBon«ex nepeMe- 
luaxbcn naxpy&xaMM oxHOCwxenbHo ocHoaaT 
HMW 1 B HCKOxopbix npeAenax. oripeAe/iJieMbix 
KO/ie6aHMM naxpy6iCOB b npouecce pa6oxbi ycr 
25 xpoMCxaa. npM axoM yanbj 36-39 Mbryx 5bixb 

Bblho/IHeHbt. HdnpMMep. B BMAG CM/lb(t)PHOB 

(cm. 4>Mr. 1, 4). CxBMa saaMMHoro pacno/io>Ke- 
HMfl Bcex 3/ieMeHxoB ycxpoMcxBa. no KoxopbiM 
npbxeKaex waMepneMbifi noxoK >kmakocxm. 

3Q Mao6pa>KeHa (b nnane) Hd (t>Mr. 8. 

OSmqxkm B036y>KAeHM« 5/iokob 18-21 m 
o6moxkm MyacxBMxe/ibHbix xaxytueK 27 m 28 
noAK/iK)MeHbi Mepea 3/ieKTpM4ecKMM coeAMHw- 
xe/ib 40 (cm. <|)Mr. 1) k a/ieKxpbHHOMy 5noKy 41 

3g B036y>KA6HMfl M MaMepeHtm KOjrie6aHMM. ycx- 
poi?icxab Koxoporo M3o5pa>KeHo na t})Mr. 9. 
B/ioK 41 cpAep^MX renepaxop 42 CMHycoM- 
Aa/ibHoro CMPHana. bwxoa xoxoporo hoak/ikj- 
MeH K nepBOMy BxoAy Bx 1 ynpaB/iJieMoro 

40 ycMAMxe/18 43 MOiuHocxM. K BbixoAy ycM/iiiixe/ifl 
43 noAKfliOHeHbi 6/iokm BoaOyxcAeHMn Ko/ie5a- 
HMM 1 8-2 1 , a K BxopOMy BXOAy Bx*2 ycMHMxenn 

43 nOAK/lKjMBHa 05M0XKa MyBCXBMXe/lbHOM Ka- 

xyuiKM 27. BxoA Bx 2 ynpaa/ifleMoro yCM/iMxe/in 
43 MoiMHOCXM flB/inexc« bxoaom o6paxHOi?i cbh- 
3M, M Ha Hero noAaexcn CMrnan c noawiiMM 
noAAep>KaHMn*Kone6aHWM. x.e. c noaMUMi/i. na 
Koxppoi^ noAAep>KMBaexcfl nocxoAHHbiM oamh 
Ma napaMexpoB KoneSaHMM - b AannoM c/iyMae 
CKOpocxb KoneSaHMPi. B p.accMaxpMaaeMOM yc^ 
xpoi^cxBe noAAep>*^w8aexcn nocxpnHHOM cko- 
pocxb K0/ie6aHMi?i noaMUMM. na koxopwx 
aaKpenneHbi nocxonnHwe MarHMXw 29 m 31 
(B3aMMOAe(HcxByiOLAMe c o6moxkom KaxyiiiKM 
27). TeHepaxop 42 m ynpaB/ineMbii:^ ycMnMxe/ib 
43 npeACxaa/inex co5om ynpaB/intoiuMi;) reHe- 
paxop, xaxMB reHepaxopw BwnycKaioxcw ce- 
pM^kHO. M a AaHHOM c/iysae mokcx 6bixb 
Mcno/ibaoBBH renepaxop r3-104, EX3.265.019 

jy. 
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B coGxae 6noKa A2 bxoaat TaK>Ke hopmm- 
pytOLuyie 6noKii 44 m 45. k oxoflaM. KOTopwx 

nOAK/IIOMeHb] COOTBCTCTBeHHO OSmOTKM HyBCT * 

BMTenbHwx KaryiueK 27 m 28, BbixoAbi HopMM- 
pyioiMMx 6/10KOB 44 m 45 noAK/iJoweHw k 5 
BxoAdM 6/10K0B 46 47 <t>opMMpoBaHiin I^M- 
ny;ibCOB« a BuxoAbi 6/iokob 46 m 47 noAK/iiOMe- . 
Hbi cooTBercTBeHHO K nepaoMy Bx 1 m STopowy 
Bx 2 BxoAaM 6/iOKa 48, Bbtno/iHniOLuero /lori/i- 
MecKyK) (J>yHKMMK) MCK;1K)HAK)L14EE 1/17114. 10 
T.e.. Ha BbixoAe 6noKa 48 CMrHa/i BbicoKoro 
ypoBHn npwcyxcTByeT ro/ibKO b tom c/iynae, 
ec/iM Ha o6etix BxoAax 6/iOKd 48 OAHospeMeH- 
HO npMcyxcTByeT K0M6i/iHauMfi cvtrna/iOB Bbico- 
Koro M HM3Koro ypoBHet^. 15 

B/iOKM 44 14 45 oBecneMMBaiOT na cbomx 
BbixoAax nocTOflHHbie no aMn/iMjyAe CMrHanw 
ripw M3MeH«K)miixc« aMn/iMjyAax CMrna/iOB na 
BxoAax M Moryr 5biTb BbinonHenbr, nanpiiMep, 
Ha ocHOBe ycrpoiiCTBa. cxeMa Koroporo m3o- 20 
6pa>KeHa na 4>nr. 10. m Hocninero HaaaaHMe 
"KOMnpeccop". Doc/ieAHUM nocTpoen na ab/im- 
rene HanpRMceHnp. cocTaaneHHOM ms pesncro- 
pa 49 M nonesoro TpaHsiicTopa 50, 
BbinonHfliotnero<t>yHKi4MK) nepeMeHHoro.pesn- 25 
CTopa. BbixQA Ae/iMxe/iOP coeAMHen c npnMbiM 
bxoaom onepaMMOHHOro ycw/iMTe/in 51. a bw- . 
xoA onepauMOHHoro ycM/iMre/ifl noAKn»OHeH k 
AeieKTopy 52, Koropbiw <t)opMMpyeT nocrowH- 
Hbii?i ypOBCHb ynpaB/iqjOLMero CMrna/ia. Bwxoa 30 
AereKTopa 52 noAK/iK)MeH k aarsopy no/ieBoro 
TpaH3MCTopa 50. ynpaa/inKDiMMw cMrna/i Menn- . 
ej npoBOAMMOCTb noneBoro TpanauicTopa 50. 
npn 3TOM npn BospactaHMM aMnnwryAw bxoa" 
Horo ckirHa/ia TpanancTop 50 orKptiBaercp 35 
CM/ibHee, BCACACTBMe Hero yweHbiuaeTcn bmh- 
/iMxyAa CMPHa/ia, nocTynaKDuuero na onepaqui- 
OHHbiiH ycn/iMTe/ib 51 . 

B/iOKw 46 n 47. c|)opMMpyioT noc/ieAoaa- 
Te/ibHOCTw np«Moyro/ibHbix wMnynbCOB, npw- 
MCM BpeMeHHbie xapaKjepucTHKn yKasaHHbix 
nocneAOBaxenbHocxeM (A^wre/ibHOCTb mm- 
ny/ibca, CKBa>KHOCTb) na/iniOTcw <t)yHKm/ieM 
ypOBHfl cwrHanoB orpaHtmeHun i/icxOAHbix cm- . 
HycoMAa/ibHbix cufHanoB. nocrynafOiMiix na 
BxoAbi 6/iOKOB 46 ii 47. B/iOK 46 (47) MOKei 
6biTb Bbmo/ineH. HanpwMep. b cooTBercrBwi/i 
CO cxeMOM, M3o6pa>KeHHOM na 4)Mr. 1 1 . m npeA* 
CTasAneT coOoui KOMnaparop, coctoaiumm m3 
AByx onepauMOHHbix ycM/iMTe/iew 53 m 54 c 
noporaMM nepeK/iJoneHMfl -Unop m +Unop. Ho- 
CTOflHHbie Hanp«>KeHMn. SHaMeHWA KOTopbix 
pasHbi yKaaaHHbiM noporaM nepeK/ifOMeHvin. 
nocxynaioT nepea Ae/iwrenb Hanpq>KeHMfl na. 
BXOAbi Bx 2 w Bx 3. a na bxoa Bx 1 KOMnapa- 
TOpa nocTynaeT (c BbixoAa 5/iOKa 46 w/im 47) 
o6pd6aTbiBaeMbm ctiHycoi^Ad/ibHbtM CMrHan 
(cm. <t)Mr, 11). ripn 3T0M Ha BwxoAaJit onepaun- 
OHHux ycM/iMTe/iew 53 w 54 c})opMMpyioTcn np«- 
Moyro/ibHbte viMnynbCbi. npMcyTCTBytomvie a 



MOMeHT npoxo)KAeHMn npoAO/i>KiiTenbHOM 
no/iyBonHbi cnHycoMAa/ibHoro curna/ia na bw- 
xoAe ycM/iMTenfl 53. a b mombht npoxo^JCAenup 
OTpMuare/ibHOi^ nonyBO/iHb! - na BwxoAe ycw- 
/iMTenn 54. YKaaanHwe npflMoyroAbHbie wm- 
ny/ibCbi . npucyrcTByjoT TonbKO b TeHCHwe 
BpeMeHt/i. KorAB 3HdHeHM$i no/iyBO/iHbi CMHyco- 
MAa/ibHorocutrHana npeBbiiuaiOTaHaMeHMS) no- 
poroB nepeKnK>MeHMfl -Unop w h Unop. 
OopMMpyeMbie onepauMOHHWMw ycn/iuTenfl- 
MM 53 M 54 noc/ieAOBare/ibHOCTi/i wMny/ibcoB 
nocxynajoT ccoTBeTCTBeHHO Ha BxoAbi Bx 1 m 
Bx 2 6noKa 56, abino/inniOLuero /lorMMecKyio 
(t>yHKUiiio l/I-HE, B pesy/ibTaxe sero na BbixoAe 
5/iOKa 56 npucyrcTByer noc/ieAOBaie/ibHocTb 
npJiMpyro/ibHbix pAHono/i^ipHbix nMny/ibcoB 
yABoeKHOi^ (no cpaBHeHnio co BxoAaMut BAxI 
ti Bx 2 5/iOKa 56) HacToi bi c/ieAOBaHUfl. Curna- 
/ibi c 5/iOKa 48 nocTynafOT na IK-rpiirrep 57 co 
CTpy.KTypoi^ *'MacTep-noMOLi4HMK'" (MMKpocxe- 
Ma K 1 55TB 1 ) m Aa/iee na bxoa 5noKa 58 M3Me- 

peHM« A/lMTe/lbHOCTM MMny/lbCOB. 

CneAyeT OTMexnTb. hto na <py\r, 13 paSora 
6noKOB 46 M 47 M/iniocTpMpyeTC« 4)parMeHTa- 
MM <pv\r. 13a n 13r. npn 3tom na <pu\r. 13b 
ycnoBHO M3o6pa>i<eHO AereKTiipoBaHMe cuny- 
coMAanbHoro cvirHana. OAHaKO yKasaxb na <|)Mr. 
9. TAe M3o6pa>KeH 6noK 41,,TOHKy, b kotopom 
curna/i wMeex (|)opMy, cooTsecTByiomyK) <t>Mr. 
13b, HeB03MO>KHO. xaK KBK BHyTpM onepaqMOH- * 
Hb!x ycwAMTenew 53 m 54 ocyLuecxB/iHeTcn 
HecKOnbKO onepaqMM naA CMrnanaMM, BcneA" 
CTBwe Hero cwrHa/iw na uix bxoasx cooxbcxcx- 
BytOT (t)nr. 135. a curHa/ibi na mx BbixoAax - 
4)Mr. 13r. 

3aflB/iHeMoe ycxpowcxso pa6oxaex cneAy- 
K31UMM o6pa30M. 

BnoKM 18. 19 M 20. 21 B036y>KAaf0x Kone- 
5aHMfl naxpy6KOB 16 m 17 Boxpyr ocm M-M 
(cj)Mr. 1) c MacTQxoM, cooxsexcxByKDiMePi Macxoxe 
curna/ia, c|)opMMpyeMpro renepaTopoM 42. 
ripn 3X0M, BcneACXBwe nepeceMCHMsi MamnT- 
HbiMM no/iflMM MarHMXHbix CMCxew 29. 31 M 30. 
32 ceKUnw oSmoxok cooxsexcxBeHHO nyBCxsM- 
TCAbHbix KaxyujeK 27 m 28 (cm. <t>Mr. 5. 6, 7), b 
nocneAHMx wHAyuMpyexcfl oCecneMUBa- 
KJiuafl nocxynaioiuwe na bxoa Bx 2 6noKa 43 w 
Ha BxoAbi 5/iOKOB 44 n 45 cwrna/iOB cwnycoii- 
Aa/lbHOM ct>ppMbi. 

ripw oxcyTCTBMM pacxoAa Q nsMepneMOM 
cpeAbi. sanonHniOLueM naxpy6Kii 16 ki 17, <pa- 
30BbiM CABur Ayo Me>j<Ay curHanaMM U27 m U28» 
(t>opMyipyeMbiMt/i B o6MOTKax KaxytueK 27 vi 28, 
paBBH Hynio (A^" 0) (cm. <p\Ar. 13a). flpw axoM 
curnanbi, npucyxcxayiOLMiie na BbixoAax HOp- 
Mnpyfombix 6AOKOB 44 M 45, i43o6pa>KeHbi na 
<f>Mr. 135. npii-npoxo>KAeHMM wepes 6/iokii 46 
M 47 HopMnpoBpHHwe no BMnnMxyAe curNa/iw 
(MMeK)ia>ie B3di/iMHbiwi 4>a30Bbii4 cabmf 0) 
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(:paBHii8atoTCfl hs KOMoapajopax c noporaMn 
orpauMMeHMH + Unop46 M + Unop47 {3Ta onepa- 
uiiq M3o5pa>KeHa Ha <J>Mr. 13b. npimeM orpnua- 
Te/ihHa« no/iyao/iHd curHd/iOB M3o6pa>KeHa 
iieTeKTupoBaHHoiS) M o6pa6aTbiBaK)TCfl Ha 5no- 
Kax 56 nornMecKovi onepaunw M-HE (cm. <t>vir. 
11). B peaynbTaxe Mero CMrna/ibi na BbixoAax 
6/iOKOB 46 i/i 47 cooTBercTByjOT ocunn/iorpaM- 
Maw 4)Mr. 13r v\ <ptAr, 134, ripn 3tom npnMo- 
yronbHbie wMny/ibcw nocneAOBare/ibHOCTii na 
BbixoAe 6/ioKa 46 6o/iee LUMpoKne. hbm mm- 
ny/ibcbi noc/ieAOBare/ibHocTM Ha BbixoAe 6no- 
Ka 47. a nepeAHMe m saAHkie c^poHTbr 
nMnynbcoB noc/ieAOBare/ibHocTM U46 pas 
HoyAa/ieHw cooTBercTBeHHo ot nepeAHMx m 
saAHnx 4>poHT08 viMny/ibcOB noc/ieAOBare/ib- 
HOCTM T.e. A ti = A t2. 06e noc/ieAOBare/ib- 
MOCTn MMny/ibCOT U46 M U47 nocrynatoT 
cooTBercTBeHHO Ha bxcaw BxI m Bx2 6/ioKa 
48 M. 6 peaynbrare Bbino/iHeHiin /lor^HecKot^ 
onepauMM MCK/IKDHAHDIHEE 1/1/114. na Bbixo- 
Ae 6/iOKa 48 npucyxcTByeT noc/ieAOBate/ib- 
HOCTb MMny/ibcoB Has (cm. <t>Mr. 13e), b 
KOTopoi?! Bce MMny/ibCbi MMetor pasnyio npo- 
rn>KeHHocTb bo speMenw (At Ati = At2). a 
BpeMfl nayaw Me>KAy wMny/ibcaMw aaBMcwx ox 
BbiSopa SHaMeHun Unop46 m Unop47 M Mo>Kex 
6biTb. 6 qacxHocxM, Bbi6paHHbiM paBHbiM no 
SHaneHMK) BpeMeHM npoxfl>KeHHocTii nMny/ib- 
c'a. 

npM Ha/i.MHMH pacxoAa Q naMepnewoM 
cpeAbi noc/ieAHaq npoxcKaex nepea ycxpovicx- 
Bo no Kana/iaM. CM/ibc|)0HaM m naxpySKaM b 
cooxBexcxBMM CO cxeMoii. M3o5pa>KeHHOM na 
4»tr. 8. Bo36y>KAeHMe npoxMBo4>a3Hbix Ko/ie- 
5aHMw naxpy6K0B 16 m 17 oxnocuxe/ibHO ocm 
M-M (hxo oSecneMMBaexcH noAanew CMH<t>a3- 

MblX TOKOB B 06MOTKM 6nOKOB 18 M 19. 20 M 21) 

M OAHOBpeMeHHoe Ha/iMMwe pacxoAa Q i/J3Me- 
pneMOM cpeAbi BbisbisaiOT nowo/ieHne acmcx- 
ByioiAero .Ha wsMepneMyK) cpeAy (^KUAKOcxb) 
ycKopeHM« Kopno/iMca. HanpaB/ienne AewcT- 

BMfl KOTOpOrO M3MeHfleTCn C MaCTOTOM B036y>K- 

AaK)U4nx Ko/ie6aHMi;?i a>a (cm. (pyir. 12a), a (pasa 

CABMHyxa OXHOCMXe/lbHO B036y^AaK>lAMX KO- 

.ie5aHHM ojq na yro/i 90°. npw axoM naxpyOKn 
16 M 17 KO/)e6/iioxc« oxnocuxenbHO cooxaexcx- 
BeHHO ocew L-L m F-F (cm. <py\r, 1) c yrnoBoi?i 
CKopocxbK>r/;K(cM.<t)Mr. 12a). Xapaxxep A8M>Ke- 
Hwq naxpySKOB paccMoxpwM Ha npuMepeABn- 
M<eHv\^ naxpy6Ka 16. ^lonycxwM, mto noA 
AewcTBueM B036y>KAa»OLueMCM/ibi naxpyeok 16 
oxKnoHM/icn b neKOxopoe KpatiHee no/io>KeHMe 
(cm. <j)f4r. 12a) Ha yro/i a n saHWMaex nonoKe- 
Hue, o6o3HaMeHHoe 16\ Flpw BpaiueHUM nax- 
pySKa 16 BOKpyr ocm M-M b HanpaB/ieHMii. 
o6o3HaMeHHOM na <t>Mr. 12a cjpe/iKOii K. xohkm 
D M E, npMHaA/ie^Kamne naxpy5Ky 16. nepeMe- 



matoxcn no OKpy>KHocxii G m, OAHospeMeHHo, 
BcneACXBwe no$iB/ieHiifl ycKopeHWA Kopnonw- 
ca, TOMKa D nepeMeu4aeTCfl nooKpy>KHocxM Ri. 
a TOMKa E - no OKpyjKHocxn Ra. flpn stom, ec/in 
5 yc/iOBHO aaMGHi/iTb cwny Koptionnca nocxowH- 

HOih 3KBMBa/ieHTHOC% CM/IOC). SHa^BHlAe KOTOpoPk 

paBHo BMn/iMTyAHOMy aHaHeHwio cm/iw Kopiio- 

nuca, M OAHpBpeMBHHO MCK/llOMWTb B036y>KAa- 

loiMHe KO/ie6aHi4fi, to no/io^eHMe naTpyOxa 16 
10 cooTBeTCTBOBano 6bi OTK/ioneHMto. na yro/i ^. 
o6o3HaMeHHOMy Ha <t)Mr .12a noanuMeti 16 
TaKMM o6pa30M. oweaviAHO, mto tomkm D m E 
yMacTByioT b c/io>khom ABM^kenMii b AByx n/io- 
CKocTJix, npuseM: 

15 " /IMHePiHbie CKOPCCTM TOMex D M E B n/10- 

CKOCTM OKpy>KHOCTM G 06yC/10B/ieHW B035y>K- 

ACHneM naTpySxa 16 6/iOKaMM 18 m 19 m 
o6o3HaMeHbi na <t)iir. 126 m <pm, 12b cooTsex- 
CTBOHHo Vgd m Vbe; 
20 - /iMHewHwe CKopocTM TOMCK D M E b n/io- 

CKOCXPX COOTSexcXBeHHO OKpy>KHOCXeM Rl M R2 

p6yc/ip8/ieHW3<^<|>eKTOM KopMo/inca w o6o3Ha- 
HeHbi na <pv\r: 126 m <t)i/ir. 12b Vko m Vke: 

- c/ioxeHtie /iMHje^^Hbrx cxopocxeti ABM>Ke- 
25 TOMGK D M E (c yneTOM Toro o6ctoflTe/ibCT- 
Ba, HTO CKopocrw Tosex D u E b n/iocKOCTn 
OKpy>KHOCTi/i G HaxoARTcn b npoTMBO(t>a3e) 
oxo6pa>KeHo hb <t>Mr. 126 m <t)Mr. 12b (cooxaex- 
cxBennq Vbd + Vko m Vbe + Vke) m noKasbisaex, 
3Q HXO Me>KAy no/iHbiMM ckopocxamm xoneK D m E 
cyiuecxByex cabmp no (pase Aip. npuMeM Benw- 
HMHa Vbe + Vke onepe>Kaex no <f)a3e ae/iMHUHy 
Vbe. a -ae/iMMMHa Vbd + Vko oxcxaex no ct>a3e 
ox Be/iMHMHbi Vbd. 
35 PaccMoxpMM. Kax sasncnx <t>a30BbiM cabmf 
A<p ox aMn/)MxyAHoro SHaneHWH Be/inHUHbi 
Vka. x.e. KBK aaBMCMT <{)a30Bbm cabwt ox ana- 
HeHMfl pacxoAa Q. nocKo/ibxy nasecxHo, hxo 
CM/ia. AeMCXByiOLuan na naxpy6oK .16, npfl- 
^0 '^o nponopunoHa/ibHa pacxoAy Q M3Mep«e- 
MOi?i cpeAbi, a cneAOsaxe/ibHO, npsMo 
nponopuMOHa/ibHbi jHaneHHK) pacxoAa Q bm- 
nwxyAHbie SHaHeHMfl oxknoHeHUH, cKopocxM 
nepeMeiAeHMft m ycKopeHWfl naxpy5Ka 16 npn 
45 ero Kone6aTe/ibHOM ABM>keHMM.OTHOCMxe/ibHO 
OCM L-L.noA AGMCXBMeM CM/ibi, 8bi38aHH0Pi 3<p- 
4)eKxoM Kopuo/iMca (xopcutoHHwe s/ieMenxw 
11-14 (cm. c})Mr. 1) MMeiox /inHei^Hbie xapaxxe- 
pUCXMKH xecTKocxn). 

BaXOH M3MeHeHWfl Be/IMHWHW Vb moxho 



50 



aanuicaxb cneAVKJiAWM o6pa30M: 
Vb VbA' sin <p. 



gg TAe Vba - aMnnuixyAHoe ananeHMe ckopoctm 
ABM>KeHHfl TpneK D m E npw mx ABM^ennn no 

OKpy>KHOCTM G: 

^ - apryMBHT. xapaxTepkiaytOLuviA <pa3y 
Ko/ie6aK;iki cucxeMbi. 
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3aKOH M3MeHeHMn ee/ii^m/iHbi Vb Mo>KeT 
6biTb sanncaH c/ieAyK)U4uiM oOpaaoM: 

Vk = Vka • cos 

rae Vka - aMn/iwTyAHoe SHaneHi^e CKopocTe'i 

ABM>KeHMfl TOHSK D M E npM MX ABM^KeHMM RO 

OKpy>KHOCTqM Ri M R2; 

ip- CM. BbtUie. 

3aK0Hbi MSMeHeHiifl ee/iMHMH Vbe + Vke m 
Vbd + Vkd Moryr 6biTb aanncaHbi c/ieAVioiMiiM 
06pa3OM: 



10 



Vbe + Vke = Vba • sin ^+ Vka - cos^ (1) 

Vbd + Vkd * -Vba • sin + Vka • cos^ . (2) 

HTo5bi onpeAe/iiiTb. KaK coGTHocnTcn <t)a- 
3bi ee/iMMMH, xapaKTepii3yK>u4Mxcn Bbipa>KeHii- 
flMM (1) 1/1 (2). c (t>a30i7i B036y>KAaK)LMMx 
Ko/ie6aHi4M Vb, onpeAe/»MM (|>a3bi aKCTpewa/ib- 
Mbix TOMeK Bbipa>KeHMt^ (1) M (2), A/'w Merc onpe- 

Ae/IMM npOl13BOAHbie 3aBMCl1M0CTei?l (1) M (2) M 

nptipaBHneM mx k Hynib 

(Vbe + Vke)= Vba' cos tp- VKA - sin ip (3) 

(Vbo + Vkd)=-Vba< cos^- VkA' siny? (4) 

Vba- cos ^- Vka- sln^= 0 (5) 

-Vba- cos ^- Vka-sIh v^>= 0 (6) 

OnpeAe/iMM, npn kbkmx sHaMeHUflx y?Bbi- 
no/iH«fOTcn paBCHCTBa (5) m (6). 
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Vba 
Vka 



sin ay 



— Vba _ sin y? 
Vka cos 



y>i =arctgi 



Vba 



Vka 



arctg2 



Vba 
Vka 



(7) 



(8) 



(9) 



(10) 



AHa/iM3 ocuM/i/iorpaMM noKasbiBaer (cm, 
(t)Mr, 126M 0Mr. 12b)« mto dMn/ii/iTyAHbie SHane- 
Hwn (3KCTpeMa/ibHbte tomkm) aaBiicwiMOcrti (1) m 
(2) MMejOT 6 Tex MHTepBa/iax ocm a6cLiMCC. tab 
.ct)yHKUMM ± VBA!Sin ^ w Vkacos ^pwMeiOT 
OAMHdKOBbie SHdKM. C/ieAOBdTe/ibHo, i/ic- 
c/ieAOBaTb xapdKTep i^SMeHeHtin aaBMCMMO- 
CTert (9) M (10) c/ieAyer xo/ibKo b MHTepsa/iax 
ocM aScuMCc. TAe <t>yHKUMw ± Vba* sin (pvi 
Vka-cos ^MeK)T OAMHaKOSbie SHaxn. HocKonb- 
Ky 4>yHKUMM. ii3o5pa}KeHHbie Ha 4>iir. 126 m 
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<|>Mr. 12b. nepi/ioAMHecKne. to qe/iecooSpasHo 
paccMOTpeTb MHTepBd/ibi naMeHeHviR apry- 
MBHTa of - JT AO + Jr. 

B MHTepBa/ie3HaMeHM£tapryMeHTa* JT...... 

-n 12 aKcrpeMa/ibHbie tomkm (t>yHKUMM (2) ot- 
cyTCTByK>T, a cfryHKunfl (1) wMceT 3KCTpeMa;ib- 
HyK) TOMKy. ripn crpeM/ieHMM Be/iMHiiHw Vka k 
Hy/iK) (mto cooTseTCTByeT OTcyTCTBviio pacxoAa 
Q M3Mep5ieMo^ cpeAbi) awaMeHMe OTHouieHwn 
(7) CTpewMTcn k SecKOHenHocTn, npn 3tom <t)a- 
3a ip\ (cm. <t)Mr. 12r) cTpeMMTCfl k SHaneHiiK) - 
71 12 (T.e. KpMBan Vbe + Vke CTpeMWTCJi 3a- 
HflTb no;io>KeHMe kpmboi^ Vbe). ripw Boapa- 
CTaHMM Be/iiimiHbi Vka mto cooTseTCTByeT 
yBe/i.vmeHMK) pacxoAa Q MSMepneMOft cpeAw. 
SHaMeHiie OTHOUieHMJi (7) ctpcmmtcb k Hy;iK). 
npM 3TOM (J>a3a^i (cm. <|)Mr, 12r) CTpeMHTcs k 
SHaMeHMK)- JT, T.e. BoapacTacT <{>a30BbiP^ CAswr 
Ay?i Me>KAy KpwBbiMM Vbe + Vke m kpmboi?* Vbe 
(cm. 4)Mr. 126). 

B MHTepsane - n 12 0 3KCTpeMa/ib- 

Hbie TOHKM 4>yHKUMM (1) OTCyTCTByiOT, a <t)yHK" 

UMfl (2) MMceT 3KCTpeMa/ibHyK5 TOMKy. ripw 
CTpeM/YeHMvt se/iMMMHbi Vka.k Hy/iK) SHane- 
Hue oTHomeHMn (8) CTpeMMTC« k MMHyc 6ec- 
KOHeHHOCTM, npw 3T0M 4>a3a ipi (cm. <J)Mr. 
12r) CTpeMMTc« k SHaMeHWK)- jt /2 (t.e, Kpn- 
Basi Vbd + Vkd ctpeMMMTt:^ aanflTb no/io>Ke- 
Hwe KpwBoPi Vbd). ripn BoapacTaHun Be/iMMWHw 
Vka SHaweHMe OTHoiueHUR (8) CTpeMHTCfl k Hy- 
nK)(HO noorpnuaTe/ibHOti BeTBMa5cuMcc), npw 
3T0M <t)a3a ipi (cm. <J)Mr. 12r) ctpeMWTcn k ana- 
MeHMK3 Hy/iq. T.e. BoapacTaeT <t>a30Bbii^ cabut 
b,ip^ Me>KAy KpusbiMw Vbd + Vkd m kpmbom Vbd 
(cm. <t)Mr. 128). 

B MHTepsa/ie SMaHeHUM apryMenTa 0... 
n 12 3KCTpeMa/]bHbie tomkm <|>yHKUMM (2) oTCyT^ 
CTsyiOT. a ct)yHKUMfl (1) liMeeT 3KCTpeMd/ibHyto 
TOMKy. npM cTpeMneHMvt Be/inMUHw Vka K Hy/iK) 
3HaMeHi/ie OTHOLueHww (7) ctpcmmtca k 5ecK0- 
HeMHOCTM. npw 3TOM 3HaMeHMe (t>a3bi ip\ (cm. 
cJ)Mr. 12r) CTpeMMTCfl k 3HaMeHMK) jr /2. flpn - 
B03pacTaHMM BenuMMHbi Vka SHaMeHwe otho- 
lueHMJi (7) CTpeMMTCfl K Hy/iK) (cm. ct>Mr. 12r), 
npM .STOM 3HaMeHMe 4>a3bi {p\ CTpeMiiTCfl k Hy- 
/iK). T.e. BOspacTaeT <()a30BbiCi cabut A^i mok- 
Ay KpneoM Vbe + Vke m KpuBoPi Vbe (cm. <j>Mr. 
1 26). B MHTepsa/ie SHaMeHMw apryMCHTa /2.., 

71 3KCTpeMa/lbHbie TOMKM 4)yHKl4MM (1) OTCyTCT- 

ByK)T, a <t>yHKun« (2) MMeeT SKCTpeMa/ibHyjo 
TOMKy. ilpw CTpeM/ieHMn Be/iMMMHbj Vka k Hy/ito 

3HaMeHMe OTHOlUeHMJl (8) CTpeMMTCfl K MMHyC 

6ecKOHeMHocTM. npM 3tom 3HaMeHiie 4>a3bi ipt 
(cm. <l)Mr., 12r) CTpeMWTCfl k SHaMennK) jr/2. 
ripii BoapacTaHiii^ Be/iiiMt4Hbi Vka 3HaMeHMe ot- 

HOlJUeHM« (8) CTpeMWTCfl K Hy/IK). HO HO OTPMUa* 

TenbHoPi BeTBii ocm a6cMiicc, a aHaMenne (t>a3bi 
ipi CTpeMMTcn K'anaMeHiiio jr(cM. ^vw, 12b). 
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AHa/in3 rpa<t)MKOB, npuBeAeHHux Ha <i>u\r. 
126 M 12b, noKdabtaaer, mto Kpi^eas) Vbo + Vkd 
c BoapacTaHweM 3HaHeH*iji Vka CMeiMaercn 
Bnpaeo OTHOcwTe/ibHO iicxoahoi^ kpmboi^ Vbd. 
a KpuBan Vbe + Vke c BOspacraHweM 3HaHeHMq 
Vka CMemaercn b/ibbo OTHoci^re/ibHO KpiiBOt^ 
Vbe. HocKo/ibKy vtcxoAHbie Kpuiabie Vbd m Vbe 
CMeuueHbi oTHocMTenbHO Apyr APyra na yron. 
pasHbiM jr, TO <t)a30Bbii^ cabmp Ay> mb^kay kpm- 
BbiMM Vbd + Vrd m Vbe Vke nocne yc/iOBHOi^ 

t/IHBepCI/IM OAHO^ Vl3 KpUBblX paBCH 

Ha ocHOBaHi/114 Bbimeui3/ioxeHHoro cneAy~ 
er, MTO npM HanpaBneHt/ii/i TeHeHun ^kmakom 
cpeAbi, o6o3HaMeHHOM crpenKOw Q na <J)i/!r. 1. 
M Ha/itiMMi/i B036y>KAk)iUMx Ko/ie6aHtif^ cob nar- 
py6KM 16 M 17 KO/ie6/iK5TCfl xaKUM o5pa30M. 
MTO wx HacTM, Ha KOTopbix saKpenneHbi MarHwr- 
Hbie cMcreMbi 30 v\ 32. onepe>KaioT no 4)336 
MacTM, na KOTopwx saKpen/ienbi MarHWTHbie 
CMCTeMbi 29 M 31. TaKMM o6pa30M, c o6motok 
MyBCTButre/ibHbtx KaryujeK 27 ui 28 na BxoAbt 
6/10K0B 44 M 45 nocxynaiOT curHa/ibi U27 m U28. 
M3o6pa>KeHHbie na 4>Mr. 14a. C/ieAyer oTMe- 

TMTb, 4TO TpyAHO npaKTMHeCKM o5ecn€MMTb 
MAGHTHMHOCTb XapaKTepWCTMK AaTMMKOB CKO" 

pocTM. o5pa30BaHHbix warHMTHbiMM CMCxewa- 

MM 29. 31 M 30; 32 COOTBeiCTBeH HO c 

HyBCTBMxenbHbiMM KajyiuKaMM 27 m 28, BC/ieA; 
CTBwe Mero peanbHbie cwrHa/ibi ckopoctm c Ka- 
TyuieK 27 m 28 HecKonbKO .OT/iumajOTcn no 
aMnnnryAe. hto w i/i3o6pa>KeHO na .<pvir. T4a 
(13a). 5/10KM 44 1/1 45 ocyLMeGTs/inHDi HopiMMpo- 
BaHne ci/irHa/iOB no aMn/iMxyAe. ho ne wsMenyi- 
K)x MX cj>a30Bbie cooTHOiueHMa (cm. <t>Mr. 145). 
Rpw npoxo>KAeHMM nepes 5/iokm 46 m 47 HOp- 
MwpoBaHHbie no aMn/inxyAe cnrna/ibi (nMeunwe 
BsanMHbiCi <))a30BbiM CABtir A^ cpaBHMBa- 
IOXC9 Ha KOMnapaxopax c noporaMw orpani/me- 
Hvin + Unop46 M ± Unop47 (sxa onepanMH 
ti3o6pa>KeHa na 4)Mr. 14b, npumeM oxpwua- 
xeAbHbie no/iyBo/iHbi CMrna/iOB M3o5pa>KeHbi 
AexeKxwpoBaHHbiMM) M o6pa6aTbiBaK)xc5i na 
6/)OKax 56 nornHecKOM onepaMwui 14-HE (cm. 
c(>Mr. IV). B pesy/ibxare nero ci/irna/iw na Bbixo- 
Aax 5/iOKOB 46 M 47 cooxsexcxByjox ocun/ino- 
rpaMMaM <|>Mr. 14r m 14a. 

ripw 3TOM np^Moyro/ibHbie WMny/ibCw 
noc/ieAOBaxe/ibHocxM na BbixoAe 5/iokob 46 
60/iee ujMpoKne. neM nMny/ibCw noc/ieAoaa- 
xe/ibHOCxM Ha BbixoAe 5/JOKa 47. nepeAHwe m 
3aAHMe (ppoHXbi MMnynbCOB U47 nepaBHoyAa- 
/leHbi ox cooxsexcTBeHHO nepCAHMx m sbahmx 
<t)pOHTOB MMny/ibCOB U46. T.e. Ati 7sAt2 no- 
cneAOBaxenbHOCXM wMny/ibCOB U46 w U47 no- 
cxynaJOT cooxsecxBeHHO na-axoAw Bx I w Bx 
2 6/iOKa 48, m b pe3y/ibTaTe Bbino/iHeHM« norw-. 



MecKOi?! onepauMM I/ICK/1K)HAK)U4EE 14/11/1 na 
BbixoAG 6/ioKa 48 (cm. ipv\r. 14e) npwcyxcxayex 
noc/ieAOBaxenbHocxb wMny/ibCOB Una. 9 koxo- 
poi?i MMeex Mecxo noc/ieAOBaxenbHoe sepeAO^ 

5 BdHMB pasHOUJMpoKiix MMny/ibCOB. npviMeM 
M3MeHeHMe uji/ipMHbi t/iMny/ibCOB (no cpasfie- 
HMK>c nocneAOBaxenbHOCTbio. M3o5pd>KeHHoPt 
na ipuir, 13e) nponopuMona/ibHo 4>ia30B0My 
CABMry Aip, a, cneAoaaxe/ibHo. 3HaHeHMio.pac- 

10 xoAa Q. 

l4H(t>bpMauMn. nocxynatoiAan c BbixoAa 
6/ioKa 48, Mo>KeT 6biTb o6pa6oxaHa c no- 
MOLMbK) pa3/1M^HbJx cpeACTB,.Hanpt/iMep c no- 
MOiUbK) IK-xpwrrepa (6/ipK 57) co cxpyKxypotfi 

15 "Macxep-noMOiMHMK** (Mt/iKpocxeMa K155TB1), . 

KOTOpaw BKniOMeHd B COOXBexCXBMM CO cxeMofi. 

i43o6pd>KeHHOi^ Hd <|>Mr. 16. M cpa6axbiBaex hb 
nepeAHMe ct>poHTbf nMny/ibcoa noc/ieAOBa- 
xe/ibHOCXM, nocxynaK)meM Ha ee bxoa> B/iok 57 
20 (cm. c|)Mr. 15) <|)0pMMpyex na CBoeM BbixoAe 
MMny/ibC» A^Mxe/ibHocTb Koxoporo pasna cyM- 
Me A/iwTenbHocxM wMny/ibca m A/i^xe/ibHocTM 
naysbi: 

25 1== T2 + T3 , 

T^2^T2 + T5. 

TaKMM o6pa30M, b nocneAOBaxe/ibHOCXM 
30 MMny/ibCOB. nocxynaJOLUMx na bxoa 5noka 57. 
npM coxpaneHMM . HeM3MeHHbiM BpeMenw Ti 
. (cm. 0Mr. 13e. 14e. 15). BpeM« T^^ w. cnenosa- 
xe/ibHO, AT. cooxBCxcxByioiMee A/»wxe/ibHocxM 
MMny/ibca na BbixoA© 6/i0Ka 57, MSMennexcn 
35 nponopuMOHB/ibHO SHaneHMio pacxoAa Q >kma- 
KOM cpeAbi. l/l3MepeHMe A^wTenbHocxM mm- 
ny/ibcoB ocyu4ecxB/)«ex 6/iok 58, 
Bbino/iHeHHbiM. HanpMMep. na ocHoae cepM^i- 
Horo M3MepMxenfl Anwxe/ibHocxM wMnynbcoB. 
40 (mbcxoxombp 3/jeKxpoHHO-CMexHbiM H3234A); 

K npeMMymecxsaM aanB/ieWHoro ycxpoPi- 
cxBB c/ieAyex oxnecTw: 

oxcyxcxBMe b naxpy6Kax Hanpn>KeHMM m3- 
rM6a. 4x0 o5ecne»<MBaexcfl cmcxcmom xopcwoH- 
45 Hbix 3/ieMeHxoB. o5ecneMMBaioiMMx yr/iOBwe 
nepeMemeHMfl naxpy6KOB b Asyx opxoroHanb- 
Hbix n/iocKOcxflx. M 3nacxMHHbiMM rcpMexMse- 

CKMMM y3/iaMM. KOXOpwe COeAMH«K>X KOHUbl 

naxpy6KOB c KaHa/iaMw. BbinonHeHHbiMM b pa- 
50 Me. VKaaaHHoe gbouicxbo noBbimaex HaAe>K- 

Hocxb M 6e3onacHOCXb pa6oxbi ycxpowcxaa: 
B03M0>KH0Cxb Mcnonb308axb naxpy6KM 

/iio6ow B ceneHMM (}>opMbi. hxo, nanpMMep. npw 

Mcnonb30BaHMM narpyOKOs npsiMoyro/ibHOM b 
55 ceneHMM (t>opMbi ynpoiqaer KpenneHMe nyBcx- 

BMxe/ibHbix 3/ieMeHxoB K naxpy6KaM. x.e. no- 

BbiiuaeT xexHO/iorMHHOCTb ycxpoiscxBa; 

B03MO>KHOCXb iicnonb30BaHMfl A/in M3ro- 

xoB/ieHMfl narpyOKOB xoncTocreHHWX xpy6. xax 
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KaK B 3a«B/ineMOM ycrpotHcTse naipyeKw He 
flBn«K)TCfl ynpyrnMM sneMeHxaMM, mto noBw- 
uiaer HaflOKnocTb m TexHQ/iorwMHocTb ycTpoiJi- 
CTBa. a TaK>Ke CHM>KaeT croMMocTb 
ycrpoi^ctBa; 5 

BO3M0>KHOCTb CHMJKeHMR >KeCTKOCTM KO/IC- 

6aTe/ibHoii CMCTeMw naTpyOKoa nyreM wsMe- 

HeHM« >KeCTKOCTM BTOpWX TOpCHOHHblX 

3/ieMeHTOB. HTo no3BO/ineT yMeHbuJiiTb raSa- 
puTbi ycrpoPtCTsa. raK kqk hg Tpe6yeT;^yl« yee- 10 

/IMMeHMfl MyBCTBMTe/lbHOCTM yse/IMMI^BaTb 

/iMrtefiHbie pa3Mepw narpyOKOB. 



Oopwy/ia M3o6peTeHMfl 

yCTpOPtCTBO fl/Tfl MSMepeHMfl MaccoBpro 

pacxoAa KMAKOCTM. coAepxaiuee ocHoaaHMe, 
Tpy5HaTbi(i BuSpaiop b an^e ^eyx pacnono- 

>KeHHblX CMMMerpMMHO B OflHOft * n/lOCKOCTM 

M3orHyTbix naTpy6K0B c y3/iaMM noABo^a m 
OTBOAa hoTOKa >kmakoctm h aneKrpoHHbrM 
5/10K M3MepeHMM M 8035y>KAeHMfl Koneta- 
HUM, OT/)MMaK)iMeecfl TeM, mto. c ue/ib»o 
noabnueHMfl HaAe->KHocTM w SesonacHocTn b 
paSore ycrpowcTBa. b MeM Tpy5MaTbiM swepa- 
Top Bbino/iHeH [-o6pa3Hou% <t)opMbi M ocHoea- 
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Hue - B BMAe paMbi. b creHKax KoropoCi no 
nepuMerpy BbinonHeH KaHa/i, a CMMMerpHMHo 

OTHOCMTe/lbHOnpOAO/lbHOMOCM paCROnOKeHbl 

ABe no/iKM c OKHaMM, Mepes KOTopwe nponyme- 
Hbi naTpy6KM [-o6pa3Horo BuCpaTopa, KOHUbi 
KOTopbix coeAMHeHbi c KaHanoM ocHoaaHnq 
nocpeACTBOM BseAeHHwx ayiacTMHHwx. repMe- 
Timwux y3/iOB. a nepneHAWKy/inpHO KOHuaw 
narpyexoB BBBAeHbi xpoHUiTeAHbi c TopcMOH- 

HblMM 3/ieMeHTaMM, OAHM M3 KOTOpblX SaKpeO- 

/leHbt B cpeAHefl nacTn KpoHLurePtHOB t/i 
CBflsaHbi c cooTBercTByioimiMM no/iicaMM ocho- 

BaHMfl C B03M0>KH0CTbK) nOBOpOTa KpOHtUTe^- 

Ha B n/iocKocTM, nepneHAMKy/iflpHOli 

npOAO/lbHOM n/IOCKOCTM K0H40B naTpy6K0B 

BMSparopa, a BTopwe Bbino/iHeHbi Z-oBpasHoti 
(t)opMbi, nonapHO crpynnwpoRaHbi m oahmmm 
CBOMMM KOHuaMM xecTKo 3aKpen/ieHw Ha 
KpoHLurei^Hax. a APyrnMw - Ha KOHMax narpye- 
KOB c AByx ero npoTHBono/ioKHwx cropoH. 
npMMeM cpeAHwe Macru Z-o6pa3Hbix TopcuoH- 
Hbix 3/ieMeHTOB pacno/io>KeHbi b nepexpeiuM' 
Baiomwxcn n/iocKocTRx c o6ecneHeHMeM 

B03M0>KH0CTM HOBOpOTa KOHUOB naTpyOxOB B 

n/iocKGCTM. nepneHAMKynnpHoi;^ npOAoyibHOti 

OCM KpOHUJTet^Ha. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR STOES 



ILI FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□f LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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